UNCLASSIFIED 


DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 


CAMERON  STATION  ALEXANDRIA.  VIRGINIA 


RATED  AT  3 YEAR  INTERVAL  : 
DECLASSIFIED  AFTER  12  YEARS 
DOD  DIR  5200  10 


UNCLASSIFIED 


THIS  REPORT  HAS  BEEN  DECLASSIFIED 
AND  CLEARED  FOR  PUBLIC  RELEASE. 


DISTRIBUTION  A 
APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED. 


AD  NO.  KUS 

ASTI  A FILE  COPY 


Status  Report  iio,  £2 
Contract  N6  oar  £6'-,  Tuck  15 
NR  # 083  - 033 
^Cornell  University 
'anuary  1955 


The  distribution  of  tamper*  turc  la  tne  wx-tere  of  Long  Island  Sound, 
Blooic  Island  Sound,  end  Newport  Bight.  Cruise  STIRIil  - III, 

January  - February  1952. 


by 

John  C.  Ayera  end  Ronald  V..  Crawford 

The  data  presented  In  this  report  were  obtained  during  January 
and  February  1952  on  Cruise  BTItu«I  - III  of  the  projeot.  Figure  £ 
includes  the  locations  at  which  the  dote  vert  obtained,  as  veil  as 
the  locations  of  the  vertical  sections  presented  in  Figures  5 through 
6. 

On  February  7th  6 break-down  of  one  of  the  riilp's  engines 
Interrupted  the  sequence  of  observations.  York  vus  rosuwed  on  Feb- 
ruary 16.  Since  tho  heaviest  stores  and  most  turbulent  sea  condi- 
tions of  the  cruise  period  had  oouurred  prior  to  this  break,  it  is 
considered  that  reasonably  little  error  is  introduced  by  treating 
the  date  synoptlotlly. 

Only  the  four  westernmoet  stations  of  the  cruise  were  taken 
with  regard  to  tidal  time.  These  were  occupied  at  slack  before 
flood  and  at  aleck  before  ebb  to  determine  the  tidal  displacement 
of  the  surf toe  tamper* ture  values. 

The  ourfeoe  isotherms  presented  in  Figure  1 vere  dravn  from 
ooablned  STD  and  station  values. 
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OfcCjJtVATIOHS 

Eurfe.ce  temperatures  (Fits*  1)  inoreasod  from  v«ost  to  oiat. 

They  rep.o-ied  a high  of  44.5°  F between  Monteuk  Point  and  Blook 
Islend  (this  value  was  obtained  during  the  flood  tide).  From 
Block  Islend  southward  there  was  & stcedy  inoresse  la  eurfi.oe  tcu- 
pereturc  until  44°  F wes  readied  et  Lbout  41°  N letitude.  Between 
Block  Islend  end  Hertha*  s Ylneyerd  the  ourftoe  tcnv  reture  v»  ried 
erretioally  between  43.5°  snd  58°  F. 

Alone  the  north  tuorc  of  Long  Islend  Sound  oold  {3d°-35.5°  F) 
waters  were  noted  near  the  mouth  of  the  Connecticut  River  end  that  ofthe 
House  tonic  Riv».r.  The  cold  water  lens  off  the  mouth  of  the  Conn- 
ecticut wee  especially  prominent. 

In  the  vestern  hulf  of  Long  Island  Sound  warmer  water  (57°- 
37.5°  F)  ortended  further  westward  in  nld-Sound  than  along  the 
north  shore. 

Figures  3,  4,  and  5 present  tae  vertioel  distribution  of 
temperature  in  sections  in  Newport  Bight,  bio ok  Island  Sound,  end 
Long  Island  Sound  respectively.  The  temperature  pettern  in  all 
the  seotions  is  cither  one  of  water  isothermal  from  top  to  bottom 
or  one  of  progressive  warming  from  the  surf roc  downward. 

In  Figure  & seotions  , which  compere  sleok  before  flood 
with  slaok  before  ebb  in  the  westernmost  portion  of  tae  Sound, 
enow  that  temperatures  were  nligntly  night  r et  slaok  before  flood 
(at  th6  end  of  liev  York  Harbor* s ebb). 

Seotions  II— II* , J-J*  end  KK-K  in  Block  Island  Sound  and  t il  ths 
seotions  in  Long  Island  Sound  (Fig.  5)  show  warmer  water  cither  at 
the  bottom  or  from  surface  to  bottom  in  their  north-centrel  perts. 
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figure  6 oovere  tat  ontire  survey  arec  longitudinally.  Tne 
distribution?  of  temperature  in  sections  >-r*  end  ?-Df  olostly 
resemble  etou  other,  especially  so  in  Long  Islcnd  Eound.  Section 
D-D*  Lise  higher  values  tnd  roncv.htt  core  complicated  etruoture 
at  the  eastern  end  of  tut  section,  for  it  extends  furtuer  etstverd 
end  thus  further  seaward  then  section  E-E* . 

DISCUSSIOU 

Tho  vertioelly  isothexwLl  temperatures  throughout  tac.  area 
ere  to  be  expected  during  the  mouths  of  January  end  February.  Tney 
result  from  cold  winds  cooling  the  water  et  the  surface  end  nixing 
it  more  or  less  conpletely  from  to  j to  bottoa.  Sections  which  allow 
e progressive  warming  from  the  surfi  ce  dov.nv.erd8  were,  tc  v.  rule, 
of  greeter  depth  aid  usually  crossed  trendies  or  slopes  Ft  depths 
where  the  mixing  effect  of  vinds  night  veil  be  metcrielly  reduced. 

Comparison  of  these  data  vita  those  of  Kilcy  (1948,  Fig/  2) 
reveals,  in  both,  the  sene  general  eastward  warding  tnd  v>t.m  water 
arses  near  the  bottom.  The  only  significant  difference  between  these 
dete  and  Kiley*e  is  e few  degress  of  overall  tenptrt  turc  difference. 
In  nidv.inter  of  195E  the  waters  of  the  tree  vere  uniformly  ?-4°  F 
warmer  tsian  in  nidv.ln.ter  1946.  fills  is  believed  to  be  chiefly  e 
reflection  of  the  relative  severity  of  the  vinters  on  which  tus 
cruises  were  made. 

The  distribution  pattern  of  surface  temperature  observed  on 
this  cruise  is  in  good  agreement  vith  that  of  the  surface  et  Unity 
(Stetus  Report  No.  £1  of  this  project)  tnd  also  vltu  tnr.  composite 
diagram  of  surface  currents  snovn  by  Kiley  (1952,  Figure  10). 

Using  tenpereture  as  a water  ciiaraoteristic,  and  assuming  that 
(regardless  of  the  salinity)  movement  of  v.ater  will  bend  isotherms 
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in  the  direction  of  its  movfcmer.t,  the  distribution  of  surface  tem- 
peratures appears  to  iudioato  a oountercioekwiee  motion  vest  of 
73°  ft  in  Lone  Island  Sound.  It  also  indicates  e probable  olooicwise 
motion  be-'^een  73°30*  end  73°45*  ?'.  Tile  oold  lens  of  f the  Conn- 
eotiout  Liver  may  v.ell  lie  in  a olookwise  eddy  es  sujxet  ted  by 
Hiley  (1V5£).  If  salinity  be  eecumed  to  be  rersoru  bly  oouetioit 
and  density  to  depend  primarily  upon  V-sparnture,  the  sene  pattern 
of  cfrouletlon  is  obtained. 

Inward  flow,  of  celt  water  into  Lon*;  Xeltnd  Sound  is  lnaioeted 
by  the  warmer  water  at  the  bottom  in  seotlons  KK-K,  L-L*,  M-M*, 

N-N* , 0-0*,  end  P-P* . 

The  tendenoy  of  the  warmest  water  (sections  KK-K,  N-N*,  P-P*) 
or  tht  next-roost-werm  water  (sections  L-L*,  M-M*)  to  extend  iso- 
therm lly  from  surface  to  bottom  in  tue  north-central  portion  of 
the  Sound  is  considered  to  be  an  indict  tlon  that  the  inflow  of  salt 
water  Into  the  Sound  is,  in  winter,  not  entirely  a subaurfi  oe  inflow. 
This  matter  was  discussed  in  some  detail  in  Statue  Report  No.  *1  cf 
this  project. 
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Figure  1.  Surface  Temperature,  degrees  Fahrenheit,  in  Long 
Islend  Sound,  Blook  Island  Sound,  end  iiev.port  Bight, 

Cruise  STIHHI  - III,  Jenutry  - February,  1952* 
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2*  Location  of  stations  and  vertical  seotlons  In  Long 
Sound * Block  Island  Sound*  and  Newport  Bight*  Cruise 
- Ill*  January  • February*  1952. 
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Figure  3.  Vertical  Distribution  of  Toapcreture,  degrees 
Fahrenheit,  in  Newport  Bight,  Cruise  STIRN'I  - 111, 
January  - February,  195S. 
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Figure  4.  Vertical  Distribution  of  Temperature,  degrees 
Feiireniieit,  in  Blook  Island  Bound,  Cruise  STIHNI  - III, 
January  - February,  19 52. 
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Figure  6»  Vertioel  Distribution  of  Temperature,  degrees 
Fahrenheit ; Profiles  Constructed  Across  Entire  4ree  Covered 
by  CruiBe  CTIRl'lI  - III,  Jcnuery  - February,  1052. 
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